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SECTION A: Multiple Choice Questions. 20%. 


(Suggested time 25 minutes, about 2! minutes per question) 


Answer all TEN questions. There is only 1 correct answer in each question. 
Circle the correct answer on this examination paper. 


All questions are of equal value (2 marks each). 


Question 1 


Understanding the breadth of environmental philosophies and ethics is important for ecologists to: 
a) Provide the correct answer to ecological issues. 


b) Provide objective information based on scientific protocols as one component of decision 
making. 


c) Ensure research is funded. 


d) Know which environmental organisation to join. 
Question 2 


Deductive reasoning is: 


a) The process of reasoning from one or more general statements regarding what is known to 
reach a logically certain conclusion. 


b) A kind of reasoning that constructs or evaluates general propositions that are derived from 
specific examples. 


c) Widely accepted, plausible generalization about fundamental concepts that describe why 
things happen. 


d) A sequence of events in nature that has been observed to occur without variation under the 
same conditions. 


Question 3 


Food webs: 
a) Explore how nutrients are recycled in an ecosystem. 
b) Describe the balance between photosynthesis and respiration. 
c) Describe the release of nutrients from organic matter by decomposer organisms. 


d) Describe the transfer of energy and matter through different trophic levels within an 
ecosystem. 
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Question 4 


Which one of these is not a defining characteristic of a wetlands water regime: 
a) Timing. 
b) Location. 
c) Extent and depth. 
d) Variability. 


Question 5 


Which of the following is not an enduring principle of the Biodiversity Offsets Policy: 

a) Before offsets are considered, impacts must first be avoided and unavoidable impacts 
minimised. 

b) Offset requirements should be based on a reliable and transparent assessment of losses and 
gains. 

c) Offsets can be targeted to the biodiversity values being lost or to higher or to lower 
conservation priorities. 

d) Offsets must be enduring, enforceable and auditable. 


Question 6 
Which of the following best describes the ecological adaptation known as ‘thermal windows’ that is 
found in certain mammals: 


a) A body region of sparsely-covered hair or fur that can dissipate heat to the environment. 


b) An area of dense fur on the upper surface of the body that can trap solar radiation and warm 
the animal. 


c) The optimal temperature range within which an animal need not increase its metabolic rate to 
maintain core body temperature. 


d) The hollow hair shafts found in the polar bear (Ursus maritimus) that act as a ‘window’ for 
heat to be transferred to the body surface. 


Question 7 


Some beetles escape from a ship and fly to a small island covered with grass but with no trees or 
beetle predators. As the beetles feed, they destroy all the grasses. But with abundant food, the beetle 
population soars, doubling in size every month. After about a year, the population crashes as 
thousands of beetles have destroyed almost all of the plants and there is little left to feed the large 
population. This scenario best illustrates: 


a) Constant growth followed by a population crash. 
b) A population that has stabilized near its carrying capacity. 
c) Exponential growth followed by a population crash. 


d) The fact that the beetles have strong competition from other species for their food supply. 
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Question 8 


Climate change represents a serious threat to Australia’s alpine systems because: 


a) Declining snow cover will mean that more tourists will use the alpine regions in summer, 
placing greater pressure on fragile alpine ecosystems. 


b) Alpine fauna are cold-adapted species and rely on winter snow cover, but modelling predicts 
increased temperatures and decrease in snow cover, depth, and persistence over the coming 
decades. 


c) Currently, cats and foxes cannot live in the alpine zone, but with increased temperatures and 
decreased snow cover, they will establish populations and threaten alpine fauna. 


d) All of the above. 
Question 9 


Most of the extinctions of biota in the past 200 years occurred: 
a) In Western Europe. 
b) Inthe United States. 
c) In arctic and alpine regions. 
d) On oceanic islands. 
Question 10 
Which one of the following people were important influences on Charles Darwin in his development 
of the Theory of Evolution by Natural Selection? 
a) Herodotus. 
b) Thomas Aquinas. 
c) Si Arthur Tansley. 
d) Eugene Odum. 
e) Charles Lyell. 
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SECTION B: Short Answer questions. 40%. 
(Suggested time 25 minutes per question) 
Answer any TWO short answer questions. 
All questions are of equal value (20 marks each). 


Use a separate answer book for this section. 


Question 11 
Describe some effects from potential climate change on boreal and alpine vegetation. 
Question 12 


Define what is meant by the term ‘Traditional Ecological Knowledge’ (TEK) and discuss why 
ecologists should consider TEK as complementary to their formal ecological training. 


Question 13 


Bortolus wrote about error cascades in the biological sciences and the unwanted consequences of 
using bad taxonomy in ecology. Using examples, explain the importance of taxonomy to ecology. 


Question 14 
Aquatic ecosystems cover over 70% of the earth’s surface and include freshwater, estuarine and 


marine systems. For each of these three systems, provide one example of an adaptation by a plant or 
animal and explain how the adaptation helps the organism to survive in their aquatic environment. 
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SECTION C: Numerical Question. 40%. 
(Suggested time 50 minutes) 
Answer this question 
This question is worth 40 marks. 
Use a separate answer book for this section. 
Show your workings. 
Use graph paper as required. Put your name and student number on each graph sheet used. 


Question 15 


Campbell’s Bush Pea (Pultenaea campbellii) is a small shrub found on the northern Tablelands of 
NSW. In 2014 the nearest neighbour distances (cm) for five plants in each of five populations was 
measured. The five populations are Bald, Ben, Lyn, Pin and Tin and the raw data from the 
measurements are given in Table 1. The population area (m’) for each population is given in Table 2. 


Table 1. Nearest neighbour distances (cm) in 2014 for five plants of P. campbellii in five 
populations; Bald, Ben, Lyn, Pin and Tin on the northern Tablelands of NSW. 


Bald Ben Lyn Pin Tin 

30 10.5 33 21 29 

39 26 11 4 48 

12.5 9.5 TLS 10.5 35 

28 8.5 15 8 24 

41.5 je) 31 5 27 

Table 2. The population area (m’) (area occupied by P. campbellii plants) for five populations; 

Bald, Ben, Lyn, Pin and Tin on the northern Tablelands of NSW in 2014. 
Bald Ben Lyn Pin Tin 
780 150 18 262 405 


Question 15.1 


(15.1a) Plot mean nearest neighbour distance for each population + 1 standard error (+ 1 S.E.) ona 
graph. [10 marks] 

(15.1b) Produce an informative figure legend for your graph. [5 marks] 

(15.1c) Calculate the variance for each population. Which population has the smallest variance and 
what is that value? [5 marks] 

(15.1d) Calculate the standard deviation for each population. Describe in words what information 
the standard deviation reveals about a sample. [5 marks] 


Question 15.2 


(15.2a) Plot mean nearest neighbour distance against population area. [5 marks] 

(15.2b) The Pearson’s Correlation Coefficient, r, equals 0.63 (r = 0.63) for the variables, mean 
nearest neighbour distance against population area. Describe in words what this values means 
in terms of the type of correlation and the strength of the correlation. [5 marks] 

(15.2c) From the Pearson’s Correlation Coefficient can it be determined if there is a direct 
connection between the variables, mean nearest neighbour distance and population area? 
Explain your answer. [5 marks] 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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